o Provide a critical component in reforming the system of scholarly communication⎯a component that expands access to research, reasserts control over scholarship by the academy, increases competition and reduces the monopoly power of journals, and brings economic relief and heightened relevance to the institutions and libraries that support them; and o Have the potential to serve as tangible indicators of a university's quality and to demonstrate the scientific, societal, and economic relevance of its research activities, thus increasing the institution's visibility, status, and public value.
Bailey focuses on the diversity of digital materials that IRs can contain:
An institutional repository includes a variety of materials produced by scholars from many units, such as e-prints, technical reports, theses and dissertations, data sets, and teaching materials. Some institutional repositories are also being used as electronic presses, publishing e-books and e-journals.
Using these definitions, we can make distinctions between IRs and other types of digital repositories:
1. Scholars' personal Websites often provide access to their e-prints (and possibly other digital publications); however, they are for a single individual, not an institution. Example: Dr. Carol Tenopir, http://web.utk.edu/~tenopir/eprints/index.html.
While the above taxonomy is helpful, one must keep in mind that contemporary digital publishing, which is fueled by constant technical innovation, is slippery as a bucket full of eels. As scholars rapidly adopt the latest technological wizardry to meet their information dissemination needs, one must expect constant morphing of the systems they employ.
Perhaps the best way to understand IRs is to use a few of them. Below are links to selected IRs:
• The literature that should be freely accessible online is that which scholars give to the world without expectation of payment. Primarily, this category encompasses their peer-reviewed journal articles, but it also includes any unreviewed preprints that they might wish to put online for comment or to alert colleagues to important research findings. There are many degrees and kinds of wider and easier access to this literature. By "open access" to this literature, we mean its free availability on the public internet, permitting any users to read, download, copy, distribute, print, search, or link to the full texts of these articles, crawl them for indexing, pass them as data to software, or use them for any other lawful purpose, without financial, legal, or technical barriers other than those inseparable from gaining access to the internet itself. The only constraint on reproduction and distribution, and the only role for copyright in this domain, should be to give authors control over the integrity of their work and the right to be properly acknowledged and cited. . . .
To achieve open access to scholarly journal literature, we recommend two complementary strategies.
I. Self-Archiving: First, scholars need the tools and assistance to deposit their refereed journal articles in open electronic archives, a practice commonly called, self-archiving. When these archives conform to standards created by the Open Archives Initiative, then search engines and other tools can treat the separate archives as one. Users then need not know which archives exist or where they are located in order to find and make use of their contents.
II. Open-access Journals: Second, scholars need the means to launch a new generation of journals committed to open access, and to help existing journals that elect to make the transition to open access. Because journal articles should be disseminated as widely as possible, these new journals will no longer invoke copyright to restrict access to and use of the material they publish. Instead they will use copyright and other tools to ensure permanent open access to all the articles they publish. Because price is a barrier to access, these new journals will not charge subscription or access fees, and will turn to other methods for covering their expenses.
A second key definition is the "Bethesda Statement on Open Access Publishing" (Brown et al., 2003), which requires that: 2. A complete version of the work and all supplemental materials, including a copy of the permission as stated above, in a suitable standard electronic format is deposited immediately upon initial publication in at least one online repository that is supported by an academic institution, scholarly society, government agency, or other well-established organization that seeks to enable open access, unrestricted distribution, interoperability, and long-term archiving (for the biomedical sciences, PubMed Central is such a repository).
The first thing to note about these definitions is that open access is not the same thing as free access. This is a common misconception. For example, an electronic journal can be freely available, but, if its articles are not also available with minimal use restrictions (e.g., proper author attribution), it is not an open access journal. Consequently, free ejournals that just have conventional copyright statements-even those that allow liberal educational or noncommercial copying-are not open access journals. Open access journals typically use the Creative Commons Attribution license (http://creativecommons.org/licenses/by/2.0/) in addition to a copyright statement to clearly lay out in both layperson's and legal terms what uses are permitted. In addition to copying (and similar rights), this license allows anyone to make derivative works and to make commercial use of the material without permission. This means that a commercial publisher can republish material from an open access publisher without permission or payment of fees. Of course, an open access publisher can choose to write its own license agreement instead of using the Creative Commons one as long as it embodies open access principles.
The second thing to note is that there are two major open access strategies: self-archiving of e-prints and open-access journals. As indicated previously, e-prints can be archived in a variety of different ways, including in institutional repositories. Does this mean that every e-print is available under a Creative Commons or similar license? The answer is no. Some e-prints may be available under such terms, some may have conventional copyright statements (including those where the author has transferred rights to the publisher and the copyright statement is the publisher's), and some may have no copyright statement at all (under US copyright law such works may still be under copyright depending on when they were published). Consequently, institutional repositories (as well as other digital repositories) are not typically pure "open access" repositories. Rather, they contain digital materials that have a mixed bag of copyright or license terms, and, generally, there is free and unrestricted access to these materials.
With the exceptions that they have Creative Commons (or similar licenses) and that they are usually e-only journals to keep production costs low, open access journals are typically very similar to conventional journals: they have editors and editorial boards, they publish scholarly articles, and they use a peer-review process. or use them for any other lawful purpose, without financial, legal, or technical barriers other than those inseparable from gaining access to the internet itself. The only constraint on reproduction and distribution, and the only role for copyright in this domain, should be to give authors control over the integrity of their work and the right to be properly acknowledged and cited. . . . Of course, the existence of over 1,500 free journals is not to be lightly dismissed. Fifteen years ago when the first fledgling free e-journals on the Internet began to emerge in earnest, this would have seemed a staggering, almost inconceivable number. At the time, few conventional publishers would have believed this to be possible. There is some flexibility about which permission barriers to remove. For example, some OA providers permit commercial re-use and some do not. Some permit derivative works and some do not. But all of the major public definitions of OA agree that merely removing price barriers, or limiting permissible uses to "fair use" ("fair dealing" in the UK), is not enough.
While there are a few major open access journal publishers (e.g., BioMed Central, the Public Library of Science, and SciELO), many journals are published by scholars and a wide variety of organizations, such as universities (and their subunits), research institutes, libraries, and professional associations.
While not yet common, some e-journals are being published in the context of institutional repositories (e.g., e-journals in the University of California's eScholarship repository), and there is no reason that open access journals could not be published in the same way.
The third thing to note about the open access definitions is the emphasis in the "Bethesda Statement" on permanent archiving. As seen in the IR definitions, IRs are usually conceived of as being permanent repositories, and they may have a better chance of being able deliver on the promise of permanent archiving than other archiving strategies because the institutions that sponsor IRs are less likely to go away and, presumably, these institutions know what they are getting into when they make a commitment to have an IR. The active role that many academic libraries are playing in IRs also bodes well for their permanence, since a historic role of libraries has been the preservation of information. Consequently, there is a good fit between IRs and the "Bethesda Statement."
For open access advocates, the establishment of IRs also nicely aligns with a growing movement to mandate self-archiving. As Harnad et al. (Harnad et al., 2004) indicate:
We believe the most promising way to achieve the goal of Open Access is for institutions to introduce policies requiring that published articles be self-archived. It is they and their researchers who will benefit from maximizing research impact and eliminating the costs of lost impact. This should motivate authors and their institutions to create and fill more archives⎯100 universities worldwide already have.
The final thing to note about the open access definitions is the mention of the Open Archives Initiative's Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH) in the BOAI definition. Although OAI-PMH seems somewhat daunting on the surface, the concept is really quite simple and elegant. Digital objects (e.g., preprints) in repositories are described by metadata (e.g., author, title, and subject). OAI-PMH allows external systems to retrieve (or "harvest") this metadata so that it can be used for searching and other purposes. Perhaps the best known OAI-PMH search system is the cleverly named OAIster (http://oaister.umdl.umich.edu/o/oaister/), which has 5,272,686 metadata records from 458 institutions at the time this paper was written.
What can we conclude from this whirlwind tour of open access?
First, open access is a rapidly evolving concept. The vision is clear; the implementation of the vision is, of necessity, less pure. Ideally, all e-prints would be under license terms such as the Creative Commons Attribution license and all "open access" journals would be too. Then it would be possible to "use them for any other lawful purpose, without financial, legal, or technical barriers other than those inseparable from gaining access to the internet itself." As we have seen, this is not the case. Does it matter? Yes and no. Clearly, the most critical thing is for this information to be freely available. The ability to reuse it with minimal restrictions is highly desirable, but not absolutely essential at this stage. It is a complex issue for publishers and authors, and it can emerge more slowly without significantly diminishing the significant impact of the open access movement. Open access has a lot on its plate: convincing scholars to self-archive, fostering the development of digital repositories for them to deposit documents in, adopting old funding models (i.e., author charges) and inventing new ones to support open access journals, and convincing conventional publishers to try these models. True believers will experiment with Creative Commons licenses or similar licenses; if they succeed, others will follow. Open access advocate Stevan Harnad (Harnad, 2003) Second, open access and institutional repositories are not synonyms. Universities and other institutions can have complex motives for establishing IRs; providing free access to all (or some) IR materials is often one of them. This point can lead to some differences of perception between librarians and some open access advocates about IR support requirements and operational costs: open access advocates may focus on technical support costs of IRs, while librarians may also be concerned with additional costs, such as staff and user training and support, IR advocacy and promotion, metadata creation and maintenance (including depositing items for busy faculty), and long-term digital preservation. Consequently, some open access advocates can see IRs as cheap to support and quick to implement, while librarians can take a more cautious approach that takes in consideration other costs and the library maxim that it is easier to establish a new service than to stop offering one. Gibbons (Gibbons, 2004 ) outlines some representative annual IR costs: (1) $285,000 at MIT, (2) $100,000 (Canadian) at Queens University (staffing only), (3) $200,000 at the University of Rochester, and (4) between 2,280 and 3,190 staff hours at the University of Oregon.
Third, IRs are best seen as an enabling technology for open access and as their best hope (barring unforeseen circumstances) for establishing permanent repositories. Faculty retire, and their publication pages vanish. As IRs become more prevalent, departmental/unit archives and institutional e-print repositories may fold as digital material migrates to the IRs. Funding agencies may decide to stop supporting disciplinary archives with generous grants, or the individuals or organizations that offer them may lose interest. Once established as part of the institutional mission, IRs will persist and, while it is not impossible that they would cease operation, institutional inertia favors their continuation. 
